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Abstract of CN1354274 

The present invention relates to a nickel base amorphous alloy, its basic components (at.%) are NiA Tib 
Zrc, here a=50-70, b=1-25 and c=100-a-b. The Ni element can be substituted with one or several 
elements of Cu, Co, Fe, Sn, MO, Cr,Mn, Nb, W or Pd. Zr can be substituted with one or several elements 
of Hf, Nb, Ta, Mo, W or Pr. Ti can be substituted with one or several elements of Al, Mg, Sn, Ag,Hf, Nb, 
Pb, Pr, Sb, Rh, Be, P, B, C or Si. Said alloy possesses good intrinsic amorphous forming capacity and 
thermal stability, before producing crystallization conversion, said amorphous structure possesses 
obvious glass-transition so as to form wide supercooling liquid state temp, interval. 
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at.%)^jNi a Ti b Zr fl ,^ + a =50 ~70,b = 1 ~25,c = 100 
-a-b 0 ^^ft^TnJf NiRT^Cu^Co^ Fc^Sn^Mo^Cr^Mn^ 
NKW A Pd #**#7D*»ft.2r *T * Hf. Nb. 
Ta.Mo.W A Pr #^#7G##ft ,Ti Rf ftj Al, 

Mg^Sn^ Ag^Hf^Nb^Pb^P^Sb^Rh^Be^B^C ^ Si ffff 
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g m m * g 

Ni50~70Til~25Zr ^f:. 
2, #)Sfc*J 1 ffi$.$l*k&#&&4-4:, *#<E^-f*+W7C* Ni £P 
^^Cu, Co. Fe, Sn, Mo, Cr, Mm Nb, W i£ Pd +1£ — 

% Zr£P^|ij Hf, Nb, Ta, Mo, W & Pr + fi — #<£^7Gjfc$^#r , '£^r;7C 

*RbHMS, *tt**r*-F^&*tt 15%. 

jfc Ti Ah Mg, Sn, Ag, Hf, Nb, Pb, Pr, Sb> Rh Be ^fi- 

#f5**^i=-frA-A*tt 20%. 



% m =$ 



^**#*#*m#*Mifcfc> ^ ft &-fg# 
tt-feSiE/**^***, SilWMmtt»2*^*M± tftftefrftfcftStt 
14. «tB& 
5Ett*£*ifc&aLftEW r/ir it 

& Mg-Ln-TM, Ln-Al-TM, Zr-Al-TM* Ti-Zr-TTVU Zr-(Ti, Nb, Pd)-Al-TM> 
Zr-Ti-TM-Be, Fe-(A1, Ga)-(P, C, B, Si) , Pd-Cu-Ni-P, (Fe, Co)-(Zr, Hf, Nb, 
Ta)-B Ti-Ni-Cu-Sn (Ln = ft jfc £v» , TM - $t&M<&M)4f. 

#&#+*£*rw&*] 15,000 %. 

ft* * ft *^»^«*«XA T #14- , H fthfeft * # ft 



^&^#^# H e H ^Ni-M-(P, Si,B, C)(M = A1, Ti, 
Zr, Cr, Mo, W) 0 lt/Lf-*£$L£ Ni + * 

Ni-(Ti, Nb>P^**tt**#*IM7, #*fl#fc«#x2&#7i 

a 2mm fe#ft^ttftftfc&$Mfc ( # 350 'C ), it^^ 

(#40 -C). 

bb: Ni 50 - 70 Ti 1 - 25 Zr ^i. 

^JtW + ftTC*- Ni *T&& Cu, Co, Fe, Sn, Mo, Cr, Mn, Nb, W 

*fft30%; * + fitrx;#Zr^rW* Hf, Nb, Ta, Mo, Wi&Pr+1i-#^ 
^*###^*7G*Hft|-*ft, #fa**^-f^A*W 15%; £+1$ 
jt&Ti Al, Mg, Sn, Ag, Hf, Nb, Pb, Pr, Sb, Rh ^ Be +14 

-ft-kJl, ^ P, b, c. Si tft-ft*^JRx;#, *##^5c#WN-# 



°C U±, 100 'C)„ m#, 

*A^it5±^Wjft^tttkft Ni-Ti-Zr = 7G^#ft#J#tei7*P*Mfe 

&&tt*F*fc, ife*7>n,iH'**«5tii^ijt*aJtEPq (so tc&±) ftUr 

* . # *T K ifc^^ift fj * £ * * & 4*4lL*^*$f 4 tb Jfctt 

Wffl 1 ^^^^40^N-^^^Ni x (Ti 0 . 5 Zr 0 . 5 ) 100 . x (X=10, 20, 33.3, 40, 
50, 55, 60, 65, 70, 80, 90) X if. 

It © 2 #LM^ft 40 * tf^M ft * A & Ni x (Ti 0 . 5 Zr 0 . 3 ) I00 _ x (X=33.3, 40, 
50, 55, 60, 65, WybM* DSC (i>P&i£^ 40K/min). 

Wt © 3 #W*^4k 40 * 4¥ A « NieoTi^o., (X = 0, 10, 20, 25, 

30, 35, 40)^3^* ft DSC 40K/min). 

W- © 4^ Co P ft $ A & Ni-Ti-Zr^ft DSC £*(a) Ni 76 Ti 5 P I9 (b) 



Ni^TiaoZra, (c) Ni 30 Co 30 Ti 17 . 5 Zr 175 P 5 and (d) Ni 30 Co 30 Ti 15 Zr 15 P 10 ( 40 
K/min )„ 

mm 5 & ft it Ni w Ti 20 Zr 20 <££*tf(a) £^-6^ffc#**«Mt- 
*M^(b) ft DSC iHTf^JfL (ilP**** 40 K/min ). 

m-ffl 6 Ni 50 Co g Cr 2 Ti 5 Zr 20 P 13 # H 9 B ^^^^E©lt^^^^#^^ H B 0 
^^r^#L#3)4 ( %fe 20mm, ^A 13mm ). 

mm 7 ##;M*l*«l*X£&#tt±fc# 6mm, 55mm ft 

Ni 6 oTi 20 Zr 2() i&'f^M^ til i§ 

^m^mm s pe x-sooo g $ ft *i (99.999%) 

T#M#fe%l 40 Ni (99.5wt%), Ti (99.6wt%), Zr (99.4wt%) Hx;^ 

*a**4fe, Sfc^WMth^ 8 1, &mrtW% 20-50 

Ni x (Ti o . 3 Zr 0 . 5 ) 10O _ x (X=10, 20, 33.3, 40, 50, 55, 60, 65, 70, 80, 90) ft^ 
^FW^fltT X X&tifJ&yrfaj&frft (DSC) J#*dW&!l *P B0 1 fr® 
2 ft*. Ni 20<x<80 ft 40 ^##1^^ 

^^^^^^# 0 a B ^,f0iX^5O<x<65^^^^®#rs^#^E5O 'C VJL 

± ft W i ft ii*** a& E P3 , * hh ^it** & a£ E W * & at 

100 'C; ^^^®^50<x<65 ^# B s 0^*^^ B a H ^^#^E55O 'C 
B<±. HjcNi-Ti-Zr^***#*a* (T g X IftM^ (T x ) 



***su*a**A (ad ^j-f* i. 



* 1 #l**^ft^J* = ic Ni-Ti-Zr ^ft«<g-£ft*3ft#£&& (T a ), 

(T x ) ^Pii^A^ffiAEW (AT) (DSC fti/P&ii^ 

40 °C/^) 





T.(TC) 


T x fC) 


AT(°C) 


Ni,„Ti,<Zr„ 


482 


533 


51 


Ni„Ti 22 .sZr 27 s 


494 


561 


67 


NWTi^Zr™ 


437 


516 


79 


Ni M Ti 17s Zr„, 


434 


484 


50 
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Jfcfflfl Spex-8000 Sfcft*^fa£i«&#A^(99.999%)##T3* 
40#bfcft Ni (99.5wt%), Ti (99.6wt%), Zr (99.4wt%) SictM^ft 

^-^fl-Mfcfc^ 8 l, ^F*N-W^ 20-50 /MJ-, 

Ni M Ti x Zr 40 _ x (X = 0, 10, 20, 25, 30, 35, 40) Ni^Ti.Zr^ 

X = 0~40 ft%mti%~%B&i¥&fa, feft&0<x<25 ift^&BMNir^ 

Ni-Ti-Zr (T g X (T,) *» 

3t^***AK*5Eft (AT) ^|-f*2. 

* 2 #Uft-£*ftJ0* Ni-Ti-Zr $ ( T g ), 



AftA&aA (tj (at) cdsc i^p&it^ 

40 'CI ft) 



4 & 


T B fC) 


T X ('C) 


AT(*C) 


Ni 60 Zr4o 


445 


488 


43 


Ni 60 Ti 5 Zr 35 


442 


520 


78 


Ni fiO Ti 10 Zr 30 


458 


513 


55 


Ni«,Ti, 5 Zr 23 


514 


564 


50 



g&#j3 

RM^kmPl Spex-8000 M^i&*^toi^ll^(99.999%)l£^T3& 
40 #7fc#J Ni (99.5wt%), Co (99.8wt%),Ti (99.6wt%), Zr (99.4wt%) 
& P (99.999wt%) ^StC^^tC^SR^, 3*-5tt#tt* *fcb# 8: 1. 

(DSC) ^*JCEB 4. H + HN-^aj7*#lM^ft^J* 

I^Ni 7 Ji 5 P 19 (A.Inoue^) #^^^^^^1^^^^. ftJMfcW: 
Ni-Ti-Zr = 7G^& Ni-Ti-P H7G^#£#&&^'& ( ff&ffift Aft£ 
A ); ^ Co HS^-ft Ni, Jfl P Ti *T Ni-Ti-Zr = 5&# 



* 3 Jl^^^i^^^^^^im^y^(T x ) 





T X (*C) 


Ni 76 TUP„ 


348 ! 


Ni 60 Ti M Zr 20 


520 


Ni,„Co,nri I7 ,Zr I7 ,P, 


552 


Ni30C030T1.jZr.jP,,, 


566 



££6) 4 

l^r^-iXik^Ni (99.5wt%), Ti (99.6wt%) Zr (99.4wt%)&2&# 
34, & Ni 60 Ti 20 Zr 20 ^^^"@"^bkI£l.^^r 100 ^IW + ^Ai^^ 
*A (99.999%) 4 &&##4^4fc. 

fcHfc&lAfcTtf*;**^ 5 if 40 ft*. * 4 



* 4 #frtt**#'"M«ri ao Zr a ,***^±*tt*#ft 





30m/s 




1350 "C 




0.6 mm 




+0.5 atm 




200 mmHg 




3 mm 




Ar (99.999%) 



WL-1 M®^^m^^iW^^^^il^(99.999%)i^#T^il 
40 fife* ^^f£tb^J Ni 50 Co 8 Cr 2 Ti 5 Zr 20 P l5 (fc^frbb) ft Ni 
(99.5wt%), Co (99.8wt%), Cr (99.9wt%), Ti (99.6wt%)> Zr (99.4wt%) A P 
(99.999wt%) ATGlM^Mfr 180 A, 3*-%^tt^* *tk^ 15: 1. 3^0 40 

lOOMPa ftK^TStHJ*^, 70%. #^I€^iAlS« 

*+. ^I^M^it. Hfttt£££ 5.4 x 1 0 " 3 P a itA 
aAKJftrt), 2-3 GP a, 10 iSH*. 

#^#j[#-f 99% tt#*^*fcfMM. #^^^h»ifejas6. 

i^&Ni (99.995 wt%)> Ti (99.996 wt%) , Zr (99.95 wt%)^#j£ 

J[**9L*i*^ + *A*rlfcft^ (99.999 %) 8 

6 -felt 55 

© 7. 



m m % m m 




1 




2 




4 




6 



70 30 90 ! HO HO 120 130 140 



